page 1, line 20, after "Rx's" insert — 100--; same line, 
after "Tx", insert — 101—; same line, after "supply" insert ~ 
103 — ; line 21, after "computer" insert — 104—; same Une, 
after'"unit" insert — 102—; line 27, change "that" to —this—; 

Page 2, line 14, change "incumbering" to —encumbering—; 
line 31, change "master" to -Master-; line 35, change "flex - 
ensors" to — flex-sensors — ; 

Page 3, line 38, change "sholder" to —shoulder—; 

page 6, line 11, after "straight" insert — , — ; line 35, 
reilace "..." with — Polhemus E/M sensing system with four Rx's 
anii one Tx-; line 36, replace "..." with -are enlarged views of 
a Bodel for a revolute joint, with 2A the top and 2B the bottom 

of;;lthe cylindrical joint; 

f Fig. 3 is an illustration of the kinematics of a human palm 
i[4 finger; 

Fig. 4 is an anatomical description of the human hand; 



Fig. 5 is a vector representation of the "4-lin)c" class of 
problems; 

Figs. 6 to 10 are illustrations of examples of links and 
joints located between two points of known relative spatial 
placement on a general KCMAS; 

Fig. 11 is a side view of a link/revolute joint of a human 
hand, wrist and forearm; 
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Fig. 12A is a plan view of locations for instrumenting a 
hand with sensors; 

Fig. 12B is a plan view of locations for instrumenting a 
hand with sensors applied to a glove support; 

Fig. 12C is a plan view of a hand with sensors affixed to 
the fingertips and wrist and a sensor affixed to the metacarpus 
with a U-shaped clip; 

Figs. 13A and B are views of a sensor on a finger-mount 
"off" and "on" a finger; 

Figs. 14A and B are views of a sensor on an alternative 
finger-mount "off" and "on" a finger; 

■j If 

;:;! rigs. 15A and B are views of a sensor on a third alternative 
ijnger-mount "off" and "on" a finger; 

Fig. 16 is a view of a sensor on a fingernail-like mount for 
affixing the sensor to a finger; 

iJl Fig. 17 is a view of a sensor mounted on a thimble-like 
structure and a partial finger; 

Figs. 18 A and B are end and perspective views of sensors 
mounted on clip- like structures; 

Figs. 19A and B are perspective views of a sensor mounted on 
a band with force feedback and mounted on a fingertip; 

Figs. 20A, B and C are perspective side, plan and end views 
of anatennae placed at various positions about a finger; 
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Fig. 21 is a perspective view of the arm and shoulder as a 
link/revolute KCMAS; 

Fig. 22 is a perspective view of the head and neck as a 
link/revolute KCMAS; 

Fig. 23 is a perspective view of the torso and hip as a 
link/revolute KCMAS; 

Fig. 24 is a perspective view of the lower portion of the 
leg as a link/revolute KCMAS; 

Figs. 25A and B are different perspective views of a body 
harness ; and 

^"i Fig. 26 is a diagrammatic body view indicating spatial 
placements of sensors at various links. — ; 

•sir 
=; J 

Page 7, line 9, after "elements" insert — 201, 202 — ; line 
tl, after "top" insert — 201--; line 12, after "bottom" insert - 
f:t202 — ; same line, after "axis" insert — 203 — ; 

ui Page 11, line 7, change "[i,j]" to —[2,5]--; 

Page 13, lines 15-16, change "normal flexure and the 
hyperextended" to —flexion and hyperextension— ; lines 19 and 
24, each instance, change "8" to —9—; line 26, both places, 
change "9" to —10—; same line, after "loops" insert — 1000—; 
line 27, after "axis" insert — 1002—; line 28, after "axis" 
insert — 1002 — ; same line, after "line" insert — 1003 — ; line 
30, after "axis" insert — 1001—; line 31, after "axis" insert - 
- 1002—; line 33, change first instance of "xx" to — 1001—; 
same line, change second instance of "xx" to —1002 — ; 
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Page 14, line 5, after insert — e.g., — ; line 11, after 

"degrees" insert — for the spatial placements of the joints to be 
uniquely determined. — ; line 15, change "FIG. 9" to — FIG. 10 — ; 
line 19, change "FIG. 9" to — FIG. 10, where 1001 is the yaw axis 
and 1002 is the pitch axis. — ; line 25, after "have a" insert — 
connecting line, LX, of — ; same line, delete "LX, as shown in 
FIG. 10, "; 

Page 17, line 12, change "DOF" to — DOFs — ; line 19, change 
"could" to — may — ; 

Page 18, cancel line 9 including "(here)", and also cancel 
the following vertical space; lines 12-13, cancel "relationship 
of the form shown is FIG. ff. The relationship is a"; line 13, 
^tter "polynomial" insert — relationship — ; line 16, cancel ", 
described by FIG. ff"; line 28, after "Kramer" insert — , — ; 
iiine 29, replace "ff" with — 11 — ; line 31, replace "ff" with — 
lil—; line 32, after "goniometer" insert — , FSl, — ; 

Page 19, line 8, change "ff" to ~11~; line 22, change 
Hmcp" to — metacarpus — ; line 24, change "ffA" to — 12 A — ; line 
after "PSE" second instance, insert — (1201 - 1205) — ; same 
line, after "PSE" third instance, insert — (1206) — ; line 26, 
after "PSE" first instance, insert — (1207) — ; same line, after 
"PSE" second instance, insert — (1200) — ; 

Page 20, line 1, replace "FIG. ffA-2 provides an" with — A 
useful — ; same line, replace "which" with — may — ; same line, 
replace "employs" with — employ — ; line 4, replace "In FIG. ffA- 
2," with --In one embodiment — ; same line, replace "are" with — 
may be — ; line 16, replace "In FIG. ffB-2" with — In another 
useful embodiment--; line 17, cancel "to"; line 25, after "The" 
insert — present — ; same line, change "of FIG. ffB-2 also 
provides" to — may also provide — ; 
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Page 21, after line 17 cancel two vertical spades; line 18, 
change "ffB" to -12B--; sa»e line, cancel "same", same line, 
after "PSEs" insert ~ (1200 - 1207) of FIG. 12A, now shown--! 
same line, after "material" insert - (1210 - 1217)-; same line, 
after "support" insert - 1218-; line 35, change "ffc" to -12C- 
-, same line, after "hand" Insert - 1228-; same line, after 
..pSEs" insert - (1221 - 1225. 1227)-; line 36, after "PSE" 
insert - 1226-; line 37, after "clip" insert - 1229-; same 
line, after "wires" insert - 1230-; line 38, after "structure" 
insert — 1231—; 

Page 22, line 1, after "structure" insert — 1232--; line 2, 
after "unit" insert - 102-; line A, change "ffc" to -l^C-; 
Ae S. change "wrist PSE support structure" with -U-shaped 
cikp-; line 1. change "ffa through ffi" to -13 - 19-; line 8, 
dlinge "FIG. ffA shows" to -FIGs. 13A and 13B show-; same line, 
Aer "PSE" insert - 1300-; same line, after "band" first 
Stance, insert - 1301-; line 13, change "FIG. ffB shows" to - 
Jigs. 14A and 14B show-; same line, after "PSE" insert - 1400- 
M same line, after "structure" insert - 1401- ; line 17, change 
4g ffA" to -FIGS. 13A and l3B-; line 18, change "FIG. ffC 
diiows" to -FIGS. 15A and 15B show-; same line, after "PSE" 
iiisert - 1500-; same line, after "support" insert - 1501-; 
iine 19, after "strap" insert - 1502-; same line, after "other" 
insert - end 1503-; line 23, change "FIG. ffA" to -FIGs. 13A 
and 13B-; line 26, cancel one space before "buckle"; line 29, 
Change "ffE" to -16-; same line, after "PSE" insert - 1600--; 
same line, after "support" insert - 1601-; line 31, after 

-icno linp 38 chanqe "FIG. ffA" to — 

Hfingernail" insert — 1602--, line Jb, uxmuy 

FIGS. 13A and 13B — ; 

page 23, line 1, change "ffF" to -17-; same line, after 
..pSE" insert - 1700-; same line, after "support" insert - 
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1701-- line 6, change "FIG. ffG shows" to -FIGs. 18A and 18B 
show-!- same line, after "end" insert - and perspective-; line 
7 after "PSE" irisert - 1800- ; line 9, after "clip" insert - 
1^01-; line 11, after "material" insert - 1802-; line 13, 
after "structure" insert - 1803- ; line 16, change "xx" to - 
1802-; same line, after "clip" insert - 1801-; line 17, change 
-FIG. ffH shows" to -FIGS. 19A and 198 show-; same line, after 
MpsE" insert - 1900-; s^me line, after "structure" insert - 
1901-; lines 19 and 20, add double quotes around "Force Feedback 
and Texture Simulating Device"; line 25, change "FIG. ff" to - 
FIGS 22A - 22C-; same line, change "provides" to -provide the 
side, plan and end-view of-; same line, after "antennae" insert 
- shapes-; same line, after "KCMAS." insert -In these Figures, 
antennae 2000 is placed in juxtaposition to the fingernail, 
aitiennae 2001 is placed in juxtaposition to one side of the 
fiingertip, antennae 2002 is placed in juxtaposition to the other 
siie of the fingertip, antennae 2003 is placed in juxtaposition 
tS the end of the fingertip, antennae 2004 is placed m 
jiUaposition to the pad-side of the fingertip, and antennae 2005 
i§ placed around the fingertip.-; lines 28, 29 and 30, change 
the three instances of "body-part" to -other body-part-; line 
3% Change "FIG. ffA is a" to -A-; line 37, change "the PSE" to 
-lisE2 — ; same line, change "ff" to —3 — ; 

Page 24, line 10, change "FIG. ff provides a" to -A—; same 
line change "where there is" to -comprises-; line 14, change 
"FIGS ffA - ffB provide additional" to -A-dditional-; same 
line, after "embodiments" insert - exist-; line 16, change 
"FIg' ffA" to —one preferred embodiment—; line 17, change "FIG. 
ffB provides an example, comprising a combination of the 
embodiment of FIG. ffA where" to —Another embodiment comprises- 
. line 18, change "encompass" to —encompassing—; line 19, 
change both instances of "encompass" to -encompassing-; line 
20 change "For example" to -In this embodiment-; line 26, 
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change "FIG. ffC provides" to — Yet another embodiment comprises 
only — ; line 28, change "ff" to — 21 — ; 

Page 25, line 1, after "line" insert — (e.g,, L5) — ; same 
line, after "PSE" insert (e.g., PSE4) — ; same line, after 

"line" insert — (e.g., 2100) — ; line 3, change "ff" to — 3 — ; 
line 7, after "PSE3" insert — (FIG. 11) — ; line 8, change "ff" 
to —22 — ; line 10, after "L4" insert ~ (FIG. 11) ~; line 33, 
cancel "FIG. ff shows the revolute joint/link of one side of a 
human body." and replace with -«FIG. 22 shows a revolute 
joint/link model of the head and neck portion, FIG. 23 the torso 
and one hip, and FIG. 24 one leg, of a human body. — ; line 34^ 
Change "Only" to — When only — ; same line, after "clarity" change 
the "but" to a — ; line 35, before "PSEs" insert — In FIGs. 22 

Page 26, line 8, change "model of FIG. ff" to — models of 
riGs. 22 - 24 — ; line 9, after "arm", insert — (FIGs. 11 and 
— ; line 14, change "ffA and ffB" to — 25A and 25B — ; lines 15 
4nd 16, change "ff - ff" to — 11 and 21 - 24—; line 17, after 
«headband" insert — 2500 — ; line 19, change "harness as shown in 
lijGs. ffA and ffB. FIGs. ffA" to — harness 2501 as shown in 
fJiGs. 25A and 25B. FIGs. 25A — ; line 20, change "ffB" to — 253 — 
^5 same line, after "sensors" insert — 2502 — ; line 21, change 
•'Instead of" to — in additionV-; same line, after "area" insert - 
- (2503) — ; line 22, after "device" insert — 2504 — ; line 27, 
after "PSE7" — 2505 — ; same line, change "ffA and ffB" to — 25A 
and 25B — ; line 28, after "structure" insert — 2506 — ; same 
line, change "ffA and ffB" to — 25A and 25B — ; line 29, after 
"PSE" insert — 2507 — ; line 30, after "support" insert — 2506 — 
; line 32, after "device" insert — 2504 — ; line 36, change "ffA 
and ffB" to — 25A and 25B — ; line 39, change "ff - ff" to — 12 - 
19 — ; 
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Page 27, line l^Shange "and toe" to —2508 toe 2509—; 

line 2, after "stockings" insert — 2510 — ; line 15, change "ff" 

to 26 — ; line 18, after "sensor." insert — The hand on the 

left side of the body outline in FIG. 26 provides one embodiment 
for hand-sensing which uses only goniometers for measuring the 
prositions of the fingers relative to the metacarpus. 
Goniometers are shown only on one finger for clarity. The hand 
on the right side of the body outline provides one embodiment for 
hand-sensing which uses only PSEs to measure the positions of the 
fingers. The PSEs are also shown only on one finger for 
clarity. — ; line 22, change "below" to — on the forearm side of — 
; same line, change "Such an embodiment" to — An embodiment which 
measures many important articulations of a human body, 
incorporating only PSEs to measure the articulations of the 
fingers as .shown on thfe hknd on the right of the body outline in 
FlS- 26 — ; line 26, after "fingertips" insert — (as shown on the 
harid on the left of the body outline in FIG. 26) — ; line 28, 
cl^^ge "embodiment of FIG. ff requires" to — embodiments of FIGs, 
11;| 12 and 21 - 25 requires — t 



Pliease enter the following additional Amendments to the' specification: 

':" i 5 

P^^e 7:25: 

:;LJ delete "be generally" and substitute therefor -generally be- 

Page 13: 

line 14: delete "c2 = {x^2 + y^2 - a3^2 - a4''2) / (2*a3*a4) " 
and substitute therefor 
--c2 = (x^ + y2 - - a^^) / (2*a3*a4)-- 

line 15: delete "s2 = - or + (l-c2^2) 
and substitute, therefor 
--s2 = - or + (1-C22) 

Page 23:20: 

after "Simulating" insert - Interface- . 
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